16.8.2021 6.6 m R4 


“note:the boxes in yellow should be inputed by the designer,while blue ones are computed by the progre 






xxxx----DESIGN OF A CANTILEVER RETAINING WALL===**** 


backfill height — 
Use W, = 1.4DL + 1.7LL + 1.7H 

Use 16mmọ for main rebars, 12mmnq for 
temperature bars. 








Solution: B 


Composite section and location of forces 
x, d W, 


Eno emus | 


e Ris 
Si 
\ 
W, 
X 


TU 
m4 





Given retaining wall dimensions: 


a= m Distances: 

c= m soil thic below x, = B⁄2 = 

e= m X, =X, + a/2 = 

X} = m X3 =x, +t a + (b - a)⁄3 = 





X4 = X,/2 = 
Tentative dimensions: X; =X, + b + (B - x - b)⁄2 = 


> Be 8 eB 





Width ftg B= m 
th stem b= m 
Thick ftg d= m 
f= m 
g= m 
h = m 





Active soil pressure coefficient 


C, - e. DEE 


l - sin @ 








Active soil pressure: 


X; = Xp + a + 2(b - a3 = m 
X- =x, +a + (B - x, - a)/⁄2 = m 
Xg = Xp +t g/2 = m 
H=dtete= m 
h' = q,/w, = m 





Passive soil pressure coefficient 


 l*smó 
ons ER 








Passive soil pressure: 


E, 








P, = SE +2h') = 


l 

P lr w = 
OR +3hh h 

^ Xh-- 28) gen] Y ph = 0600] m 


Check retaining wall stability: 


Component weights 

W, = Bdw, = 
W,=a(c+e)w, = 

W, = 0.5(b - a)(c + e)w, = 
Wa = c(x)w, = 
W,;=(B-x-b)(c+e)w, = 
Ws = 0.5(b - a (c + e)w, = 
W,=q,(B -x-a)= 

Ws = 0.5f(g -h)q, = 





Overturning moment: OM Factor of safety against overturning: 


OM = PabYah = kN-m RM => We 

1 1 É FS nemine = LI AXE o e | 
Location of resultant with respect to toe: " OM =P,y,, | 2.8905|- 2.00, ok! 
Factor of safety against sliding: 


e= HESE FS citing = Un, = FEW) Pa = [> 1.50, ok! 
ah 


B/3 = m 








> e, Rv will fall within the middle third of the base. 
No tension will occur on the foundation. 





dmax ~ 


GQmin — 


Design of stem: 


STEM 


Soil pressure at level y: 
Pi = qs = 
P2 = CanWsX a 


qa = 





x 





kPa 
kPa 


Moment equation at level y: 


M, x Du +P2y2 E q.y?/2 ale 0.5Canwsy2/3 
M, = Pyy; = gsy?/2 = 


M» = P5y, SS 0.5C.,w.y?/3 Se 


Compute: 


kPa 
kPa 
kPa 


qmax < qa, the wall is safe against soil bearing 





ores 
V 


max 


Shear equation at level y: 
Vy = P, T P, = Qsy T 0.5 Ca w,y* 


P, = qy = 
P, = 0.5Cahw,y? = 





y 
y? 


Given 

| GPa 
= MPa 
= MPa 

[dens ES 

liene ER 

D, = mmo 

Dtemp = mmw«o 





D nias m [3t, 450 | min 


3 


V/A 2 > 
aes i 2 m 8 ; 
A, E D, i [901] mm ens -—D temp `" [2113:997| mm 


4 


16mm _ Area 16 [OT] mm 


IN 


fu 
S 





SE 
f, .003E,+f, 


wis Mën 





` CR 


SE 1 20, 231 TEN Se _ 
e e Í, 85 f. 


Aan = pbd m 











not ok!-use pmin 


mm?/m 








10004, 
S = — = 
A, 
Ag temp = Prempbd = 0.002bd = mm?/m 
10004 , 
S rem SEM = 
í Am 
Check for shear: 
f U 
Ke “bd 
uc d. 6 
At d distance from bottom of stem: 
y= 
Vig = 1.7(19.2y + 3.13667,?) = 
At 3.00 m 0 230 
Tryd- | ` 300|mm 3.6 350 
M Id 3 330 
R, = 
bd” 





not ok!-use pmin 


Dr LS, 1— AR, | 
C f, f, B? 


A = pbd E mm?/m 


.. 1000A, 
A 


S 


A.temp = Piempbd =0.002bd = [O] mm2/m 
1000A,,.. 


S,temp 


Design of heel and toe: 






subject to erosion Wg] a 
heel 


Use load factor: 
1.4 for DL 





1.7 for ll and service load bee ea ai q2 

max X 1.7 = kPa e= 
min X 1.7 = kPa At a, x =B/2 - x, = 
W, = 1.4(w,)c = kPa qi = 
We = 1.4(w,)(c + e) = kPa At b, x = [B/2 - (x, + b)] = 

q; x 1.7 = kPa qo = 
W., = 1.4(w,)d = kPa L| =x,= 





L- =B - (x, + b)= 


Va = (dm - 91)L; + qi Li - (w,70)L, - W.L; = 

M, = (qu - q)L;7/3 + (qı - (We = 0) - W,)L 7/2 = 

V, = (-5(q - AminJL2 = 0) + [Camin = 0) - Wa - We - q,]L; = 
M, = [(q - qmin) = 07L,776 + [(qu = 0) - w5 - We - GalL 27/2 = 


kN 
kN-m 
kN 
kN-m 





W. is taken equal to zero due to erosion of top soil at the heel, the expected worst condition of loading. 
At the toe, the worst condition of loading is when the wall is at empending action to overturn, soil bearin; 
at the heel is assumed to be zero. 


At Heel: 


try d= | — 400|mm 








_M,/! 
n=" - 


poe E deal i= = e 
a Íy f, 85 f. 


T 








| 0.0017]not ok!-use pmin 





— 


OO 
Un 








A neun = pbd i [1120109] mn/ m 
1000A 
UA. =P mm oc 101.013 
Ant = Prempbd =0.002bd = [OO] mm2/m 
1000 A any 
Mes 


S,temp 


Check for shear: 





= [257818] kN/m > Va, safe 


Vic = d. 


At Toe: 


tyd= | 400|mm 








I 20R 85 Ff. 2R 
vr Le, — EES not ok!-use pmin 


e Jy 
Ag flexure — pbd ES 





[. 120] 
, "| 179.52] 
| 800] 
[ 141.372] 


10004, 

= = mm oc 

Astemp = Piempbd = 0.002bd = mm?/m 
, 10004, 

temp A CS mm OC 


s temp 


Check for shear: 





= [57818] kN/m > Va, safe 





Lë = d. 


